Increased activity of matrix metalloproteinase-8 and matrix metalloproteinase-9 in induced sputum from patients with COPD.
The increased expression of matrix metalloproteinases (MMPs) is considered to be a key factor in the development of COPD. Net MMP activity represents a tightly regulated process, which is not addressed by conventional investigation methods such as messenger RNA or protein expression. Yet, quantitative data on MMP activity in the airways of COPD patients are lacking. We used specific immunocapture assays to quantify the activity of MMP collagenase (ie, MMP-1, MMP-8, and MMP-13) and MMP gelatinase (ie, MMP-2 and MMP-9) in the induced sputum of COPD patients (17 patients; FEV(1), 56% predicted) and healthy smokers (17 subjects; FEV(1), 99% predicted). Levels of total and active MMP-8 and MMP-9 were significantly increased in COPD patients vs control subjects, whereas MMP-1 activity levels were similar in both groups. The activity of MMP-2 and MMP-13 remained below the detection threshold of the assays. MMP-8 and MMP-9 activity were strongly related to neutrophilia in both groups, and the results of immunohistochemistry tests on sputum cytospins showed that MMP-9 was expressed in both alveolar macrophages and neutrophils, whereas MMP-8 expression was exclusively observed in neutrophils. A positive correlation was found between sputum MMP-8 and MMP-9 activity and the degree of airflow limitation. We demonstrate increased MMP-8 and MMP-9 activity in the airway compartment of patients with mild-to-moderate COPD. This study provides further evidence of an impaired proteinase-antiproteinase balance in COPD patients.